Structure of the full-length enzyme I of the phosphoenolpyruvate-dependent sugar phosphotransferase system.
Enzyme I (EI) is the phosphoenolpyruvate (PEP)-protein phosphotransferase at the entry point of the PEP-dependent sugar phosphotransferase system, which catalyzes carbohydrate uptake into bacterial cells. In the first step of this pathway EI phosphorylates the heat-stable phospho carrier protein at His-15 using PEP as a phosphoryl donor in a reaction that requires EI dimerization and autophosphorylation at His-190. The structure of the full-length protein from Staphylococcus carnosus at 2.5A reveals an extensive interaction surface between two molecules in adjacent asymmetric units. Structural comparison with related domains indicates that this surface represents the biochemically relevant contact area of dimeric EI. Each monomer has an extended configuration with the phosphohistidine and heat-stable phospho carrier protein-binding domains clearly separated from the C-terminal dimerization and PEP-binding region. The large distance of more than 35A between the active site His-190 and the PEP binding site suggests that large conformational changes must occur during the process of autophosphorylation, as has been proposed for the structurally related enzyme pyruvate phosphate dikinase. Our structure for the first time offers a framework to analyze a large amount of research in the context of the full-length model.